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Symmetry Detection Through Hybrid Use Of Location And Direction Of Edges

Ja Young Koo

Abstract

Symmetry is everywhere in the world around us from galaxy to microbes. From ancient times

symmetry is considered to be a reflection of the harmony of universe. Symmetry is not only a

significant clue for human cognitive process, but also useful information for computer vision such as

image understanding system. Application areas include face detection and recognition, indexing of

image database, image segmentation and detection, analysis of medical images, and so on. The

technique used in this paper extracts edges, and the perpendicular bisector of any two edge points is

considered to be a candidate axis of symmetry. The coefficients of candidate axis are accumulated in

the coefficient space. Then the axis of symmetry is determined to be the line for which the

coefficient histogram has maximum value. In this paper, an improved method is proposed that utilizes

the directional information of edges, which is a byproduct of the edge detection process. Experiment

on 20 test images shows that the proposed method performs 22.7 times faster than the original

method. In another test on 5 images with 4% salt-and-pepper noise, the proposed method detects

the symmetry successfully, while the original method fails. This result reveals that the proposed

method enhances the speed and accuracy of detection process at the same time.

» Keyword :symmetry detection, reflectional

information of edges
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k= (int)(0*180/7);
Sy, k] ++

end for

= (int)p

end for
3. s Ao #H

(esynﬂpsym ) = argmax(k:,l) (09/) [k] [l])

. Hybrid Use Of Location And Direction Of
Edges
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Fig. 2. Relation between symmetric edges and their
gradient vectors

T Aol tiAA uhd 1 gixk opyzt T A
gradient #E] g tjFo]ofof g}, o] Ho|= ue} 7+

a9
ol & A Pt Py7h tiAdAel oW & Apo]o] £H o5
1 PB 7} g o F AolAe] gradient WH v, 9} v,
Al PB ol T olth o] A2 v, ot v; o] 3 WEZF HE PP,

1
S Aude gt 5

v; T v, ; P, =P, @
;=7 0i = T 5
R P N (Y
EEEELE
Li=ua; b;=0 (5)

0
oX
il
il
Ry
o
4
ox o
=

=
hel R = gradlent B“Eiléo] H]W Nl
o

i’ﬁ HdF5 A= £ Xéﬁ—}E—% Al A

4w 2AE g Sl 7gste FE Ul
¥2 yepdith. 7,=0.05% 3d 0< [, < 0.05 F
SE oA #(2,126,953)2] 21%(439,618), W3
© HE(3,753)9 74%(2,782)7} E3HHL}, o]
21%2 2951, 11 7ted uH=E

FED A &S 360 Folde ova,

_Elo
_O,L‘

o
ox, 2
ol
=
rr

Algorithm AOS-V
/P 2 oA EolE, (z;,y,): i WA oA
//V : gradient ®E| Ho]&, (Um,viy)Ii‘ﬁﬁH gradient
Gy, + A3t il
1. 2 AN oxIE F&
=0 M
Plil.x =x; Plily=vy,
Vii].x = Vg Viily = v;
Gy, k]l =02 %2713k
2. WE{ 7 CHEQl OffX] Aol CHOHMTt 9ot p& FEIN
L X

T

8t0] 2|X|e} gradientS Ef|O]

Y

for(i=0;i < N:i++)
for(1=1i+1;7<N; j++)

v+ P,— P
az..: - s = -
N KRR | 2= P
I.=a;- b



12 Journal of The Korea Society of Computer and Information

if (7; <T,)
o uz]Z A0SY step 2.1 A3
end if
end for
end for
3. LiE= A=

(esym’psym ) =

o 2%

argmazxy, | (09p [k][1])

HE] o] e dare]sol 919 AOS-Vel At 3%
|4 =2t nio} o] = oA 5 FollM HEZF thH o
A B2 Aal; > T)e A Wdozig Aogoy &
Lo Agwo M-S A Hedl ol tigk Ay At 4%
o 7]t

gl

Fig. 3. Sample image
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IV. Test and Evaluation

om CERIEE

Ak = A des Hx
A

| AE
Hpeh 22 20709 FEew 43

50 HolE dloly F3te]
AR ZF e 512x5124 are 7; , B =29
(i01-i02)% #=HG03), EE(104-i06), é%(m i09), Abgd
(i10, i1D), = 7Hal7%z%(112, i13), AFE 2 deoi(14,

i15), 9=:94Hi16,17), HIBAGL8, i19), =739 3P4

(i20) & vhgt GAEe] EdH A
i01 i03 104
¥ Nl
/) 7 %
i07 i08

i1l i12




Symmetry Detection Through Hybrid Use Of Location And Direction Of Edges 13

p)E AED YAFY AFEZA ¥ 50 Hole YHAFY
Agrolth. N& 7t Q7oA F&5 dlx]9] 70|, PAIRSE A
kel Aol uhel M o] solth. ORG_PAIRSE 7] &
a@Fo] AYse A o], GAIN=ORG_PAIRS/PAIRS:=
S ES e g S AR A EE e
o Hlgsh=d] AtE LaE]E AOS-VE WY diydEs
A3k AL T,=0.05% sto] 2§ 5ol Hole 2070 /gl

SL7fde] o] FOI ATHGAINS| St k).

Table 1. Detection of axis of symmetry and speed
enhancement ratio

Img | 0 P N PAIRS ORG_PAIRS |GAIN
01 16| 316| 16,353| 6,309,702 133,702,128 | 21.2
02 | 135| 70| 14,632| 4,267,027 107,040,395 | 25.1
03 451 291 5,570 759,920 15,509,665 | 20.4
04 0] 252 6,631 1,049,063 21,981,765 | 21.0
05 3| 527| 12,084| 2,589,181 73,005,486 | 28.2
06 | 358| 254 7,519| 1,415,156 28,263,921 | 20.0
07 | 336| 130 6,033 | 1,205,405 18,195,528 | 15.1
08 17| 321| 10,159| 1,821,535 51,597,561 | 28.3
09 42| 377 4,148 440,639 8,600,878 | 19.5
10 | 323| 68 5719 746,129 16,350,621 21.9
11 | 356| 245 8369 | 1,259,479 35,015,896 | 27.8
12 1| 254| 36,332| 21,550,836| 659,988,946 | 30.6
13 25| 358| 11,604 | 3,329,237 67,320,606 | 20.2
14 0| 234 7,209 | 1,126,341 25,981,236 | 23.1
15 | 359| 273| 28465| 16,213,906| 405,113,880 25.0
16 1] 262| 24,726| 12,001,674| 306,575,175 25.5
17 14| 304| 20,951 7,632,063 | 219,461,725 288
18 81| 283| 15077| 4,259,088 113,650,426 | 26.7
19 72| 321 3,531 499,040 6,232,215| 12.5
20 90| 214 5156 979,463 13,289,590 | 13.6
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Fig. 6. Result of aos detection for several images with 4%
salt-and—pepper noise

V. Conclusions
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